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IT has been shown (Whiteley, 1957; Ghadially, 1958 Ghadially, , 1959 ) that many carcinogen-induced cutaneous tumours of laboratory rodents arise from pilosebaceous follicles and are morphologically similar to the kerato-acanthomas of man. Pilo-sebaceous follicles show considerable variations of morphology and distribution in various animal species. The spines of the hedgehog are homologous to the hairs of laboratory rodents and arise from very large follicles set well apart from one another, while rodent skin is thickly populated by comparatively small hair foUicles. It was felt that the study of carcinogenesis in a skin so different from that commonly employed might yield valuable information regarding the histogenesis of carcinogen-induced cutaneous tumours. Hitherto the hedgehog has not been employed for the study of chemical carcinogenesis.
METHODS
The spines on the dorsum of six hedgehogs were removed with the aid of nail clippers, and an area of skin about 2 square inches was painted with a solution of 2 per cent w/w 9: 10 dimethyl-I :2 benzanthracene (DMBA) in equal parts of lanoline and paraffin. A total of 30 applications of carcinogen was administered over a period of eleven months, and the animals were observed for a further 2-month period. Four animals died during the early stages of the experiment (3 to 6 months). Of the two that survived one developed tumours during the eleventh month ; the other died about a month later without producing any tumours. The animal with the tumours was killed approximately 13 months after commencement of the experiment. The tumours and pieces of adjacent skin were removed and sections stained with haematoxylin and eosin were prepared in the usual manner.
RESULTS
A number of tumours were produced on the skin of the hedgehog at the site of painting (Fig. 1) . One outgrowing papilloma (Fig. 2) was found arising from the epidermis. Typical type I kerato-acanthomas were not found but three small horns similar to that shown in Fig. 3 were discovered. Since such superficially placed horns with a cup-shaped base have been found to evolve from type I kerato-acanthomas in other species (Ghadially, 1958 (Ghadially, , 1959 , it is possible that we are here witnessing the same phenomenon. The base of one of the large horns seen in Fig. I was carcinomatous and had produced three small distinct foci of secondary growth in a lymph node. In two of these foci the tumour cens resembled basal cells (Fig. 4) while in the other squamous differentiation and keratin form-ation was evident (Fig. 5) . Numerous melanin-containing phagocytes were present in the lymph node but no melanocytes were detected.
The maioritv of the lesions seen in this hedgehog were type III keratoacanthomas (Ghadially, 1958 (Ghadially, , 1959 . Many stages of evolution of this lesion were detected. The mature deeply placed berry-shaped lesion is shown in Fig. 6 . Regressing lesions with marked fibrosis and disintegrating epithelial columns of pseudo-carcinomatous appearance, strikingly similar to those seen in keratoacanthomas of man and other experimental animals were also found. It has been claimed that the type III kerato-acanthoma probably arises from the hair germ, or from the deeper part of the hair follicle which is developed afresh at each hair growth cycle from the hair germ (Whiteley, 1957 ; Ghadially, 1958) . Hitherto, morphological evidence supporting such a concept has been lacking primarily because a small early lesion starting at the base of the follicle cannot be detected early'enough macroscopically in the skin of the experimental animals. Fig. 7 and 8 show a deeply placed cystic epithelial lesion which was discovered accidentally. It is almost certaiiily an early stage development of a type III keratoacanthoma. Whiteley (1957) found that in the rabbit type III kerato-acanthomas developed during the resting phase (telogen) of the hair growth cycle. The same seems to be true in the case of this hedgehog for the spine follicles in the surrounding skin were in telogen. DISCUSSION The significant fact that emerges from this study of hedgehog tumours is that in spite of such marked obvious morphological differences between the skin of this animal and that of laboratory rodents and man, the types of benign epithelial tumours produced by carcinogenic action are essentially sirnilar in all these species. It has sometimes been argued that the results of carcinogenic studies in rodent skin thickly covered by fur can hardly be applicable to the skin of man. Whiteley (1957) and Ghadially (1958 Ghadially ( , 1959 have already demonstrated the astonishing similarly of both behaviour and morphology of the kerato-acanthomas of man and experimentally produced tumours in rabbit, mouse and hamster skin and now we observe that the same is also true in the case of an insectivore-the hedgehog. Kerato-acanthomas have also been produced on the feather-bearing skin of birds (Rigdon, 1959) . The fact that morphologically similar tumours occur in such a vast variety of species with different types of hair follicles and their homologues does not detract from the argument that kerato-acanthomas arise from these structures, for it has been shown that when the glabrous skin of the duck's foot (Rigdon, 1956) or the exteriorised cheek pouch epithelium of the hamster (Ghadially and Illman, 1960 ) is painted with carcinogen many papfllomas but no kerato-acanthomas are produced.
An interesting incidental finding was the early stage of development of a type III kerato-acanthoma (Fig. 7, 8 ). Experimental evidence derived from the study of the hair growth cycle and carcinogenesis (Whiteley, 1957) had already indicated that a deeply placed berry-shaped lesion probably arising from the hair germ occurs in the skin of rabbits painted with carcinogens, and a morphological analysis of these tumours (type III kerato-acanthomas) in man and laboratory rodents led Ghadially (1958, 1959) to essentiaRy the same conclusions. The importance of the tumour illustrated in Fig. 7 
